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(54) MANUFACTURE OF THICK FILM-TYPE ELECTRONIC COMPONENT 

(57)Abstract: 

PURPOSE: To enable a single device to form thick films 
various in shape and size in a manufacturing process 
wherein an electronic component as a laminated chip 
capacitor where a thick film such as an electrode or the 
like is formed on the surface of an insulating board is 
manufactured. 

CONSTITUTION: Thick film ink such as conductive ink 3 
or the like is applied onto the pattern of an inner 
electrode or the like formed on a material sheet B by 
spraying through an ink jet device, and after processes, 
where the material sheet B is bonded by pressure, cut 
off, and burned, and side electrodes are formed, are 
carried out. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the thick-film electronic 
parts which form thick films, such as an electrode and resistance film, in the front face of insulating 
substrates, such as a product made from a ceramic, and grow into it like a laminating chip capacitor or a 
chip resistor. 
[0002] 

[Description of the Prior Art] The laminating chip capacitor A as an example of thick-film mold 
electronic parts Laminating sticking by pressure of the insulating substrate (dielectric substrate) A2 of 
several sheets is carried out. it is shown in drawing 9 (d) and (e) - as - the insulating covering Al - 
many - Internal electrode A3 is formed in the front face of each insulating substrate A2 as it exposes to 
left and right laterals by turns, and it has structure which carried out side-face electrode A4 formation in 
the right-and-left both-sides side of the layered product which consists of these insulating substrates A2 
and covering Al. 

[0003] And a majority of these laminating chip capacitors are manufactured at once through the about 
following processes. That is, only the number of layers of an insulating substrate A2 manufactures the 
non-calcinated ceramic sheet (green sheet) B of a large area in the condition of having aligned in all • 
directions and having connected [ in all directions ] many **. insulating substrates A2, conductive ink 
(paste) is applied as the pattern of internal electrode A3, and, subsequently the part corresponding to 
each insulating substrate A2 in the front face of each ceramic sheet B is made to dry ink. 
** . Each ceramic sheet B and the cover sheet C made from a ceramic are piled up, and it accomplishes 
with the laminate D of a large area by being stuck by pressure, heating these with press equipment. 
** . It separates for much capacitor half-finished products by cutting Laminate D along with the cutting 
plane lines E and F in every direction. 

** . Many capacitors are put into a firing furnace and it calcinates at an elevated temperature. 
** . After grinding the side face of each calcinated capacitor half-finished products, by plastering the 
side face with a conductive paste, and drying on it, side-face electrode A4 is formed and it accomplishes 
with the finished product of Capacitor A by this. 

It is manufactured at the process to say (it cannot be overemphasized that other various processes, such 
as plating, and inspection, printing of a label mark, are also out of these processes). 
[0004] And in plastering each ceramic sheet B with the pattern of internal electrode A3, conventionally, 
as shown in drawing 10 and drawing 1 1 , the screen-stencil which used the screen mask 21 is used. 
Namely, the screen mask 21 of the pattern according to the pattern of internal electrode A3 is prepared. 
After fixing the ceramic sheet B on a base 22, the screen mask 21 is laid on top of the top face. After 
applying Ink (paste) G on the screen mask 21, he is trying to plaster manifestation of the ceramic sheet B 
with Ink G according to the pattern of the screen mask 21 by applying and moving a squeegee 23 to the 
top face of the screen mask 21. 
[0005] 
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[Problem(s) to be Solved by the Invention] By the way, there are various things from which a 
dimension, a configuration, electrostatic capacity, etc. differ in the laminating chip capacitor A, and 
when the classes of laminating chip capacitor A differ for this reason, the patterns of internal electrode 
A3 with which the ceramic sheet B is plastered will also differ (since the pattern of internal electrode A3 
in the ceramic sheet B which carried out vertical adjacency is shifted by turns, it is required for two 
kinds of screen masks 21). [ of the same class ] 

[0006] however, by the approach of plastering the ceramic sheet B with the pattern of internal electrode 
A3 by screen-stencil like before Since only one pattern can be printed with one screen mask 21, in order 
to manufacture the laminating chip capacitor A of varieties That the screen mask 21 of a twice as many 
class as the class of laminating chip capacitor must be prepared, and in order to have to exchange 
frequently, there was a problem referred to as that management of these screen mask 21 or a squeegee 
23 takes great time and effort. 

[0007] Furthermore, in screen printing, the limitation was in the print quality and there was also a 
problem said that it is difficult to print for a fine pattern or a sharp profile. On the other hand, by being 
made from the ceramic sheet of a large area in the condition of having connected many insulating 
substrates in all directions, after plastering this with the pattern of the resistance film by screen-stencil, it 
calcinated, and since it was what is performed through the process subsequently to every resistor 
referred. to as cutting a ceramic sheet, the same problem as a laminating chip capacitor had also 
produced the chip resistor. 

[0008] This invention was accomplished in view of the trouble of the thick-film formation technique in 
such electronic parts, and aims at offering the approach which enabled it to correspond to manufacture 
of the electronic parts of varieties by one kind of manufacturing installation. 
[0009] 

[Means for Solving the Problem] In order to attain this purpose, this invention by injecting with ink jet 
equipment on the front face of material sheets, such as a ceramic sheet which accomplishes the dielectric 
substrates and insulating substrates in electronic parts, such as "chip capacitor and a chip resistor It was 
made the configuration referred to as plastering the pattern of thick films, such as an electrode and 
resistance film, with the ink for thick-film formation of conductive ink, the ink for resistance film, etc., 
dried or calcinating said ink subsequently and forming thick films, such as an electrode and resistance 
film,." 

[0010] in this case, the material sheet of one sheet — one ink jet equipment ~ ink — you may plaster — a 
group - you may make it plaster the material sheet of one sheet with ink all at once with ink jet 
equipment In addition, it cannot be overemphasized that this invention also includes the process of the 
electronic parts in which the thick film was formed to both sides of an insulating substrate. 
[0011] 

[Function and Effect of the Invention] Thus, a material sheet can be plastered with ink according to 
patterns, such as an electrode and resistance film, by turning the ink for the object for electrodes, or 
resistance film to a material substrate, and spouting from ink jet equipment, moving ink jet equipment 
and a material sheet relatively, if constituted. 

[0012] In this case, since the application part of the ink to a material sheet, area, or a configuration can 
be freely set up by controlling migration of the migration direction of ink jet equipment, movement 
magnitude and the jet direction of ink, and a material substrate etc., the material sheet of various 
magnitude can be plastered with ink by the pattern of arbitration with the ink jet equipment of one set or 
one group. 

[0013] Thus, according to this invention, since it is not necessary to prepare the ink jet equipment of 
varieties according to the class of electronic parts and application formation of the thick film of various 
patterns can be carried out with the ink jet equipment of one set or one group at a material sheet, it has 
the effectiveness which can mitigate the time and effort which management of a manufacturing 
installation takes so much. Moreover, since ink jet equipment does not need to contact a material sheet 
and does not need to exchange members frequently like screen-stencil, it also has the effectiveness 
which can mitigate the time and effort of a maintenance. 
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[0014] Furthermore, since the pattern of thick films, such as an internal electrode, can be formed with 
close dimensional accuracy according to the ink jet method, the effectiveness which can improve also 
has the quality of electronic parts. In addition, since the area of patterns, such as an internal electrode 
and resistance film, can be changed minutely, electrostatic capacity, resistance, etc. can also be set up 
free. 
[0015] 

[Example] Next, the example which applied this invention to the process of the laminating chip 
capacitor A is explained based on a drawing. First, the pattern of internal electrode A3 as shown in 
drawing 2 is printed by making ink jet equipment 2 reciprocate in the direction of Y, and injecting the 
minute grain of conductive ink 3, manufacturing several ceramic many sheets B(green sheet) 1 as usual, 
as shown in drawing 1 , laying each [ these ] ceramic sheet B on a table 1, and moving a table 1 in the 
direction of X intermittently. In addition, countless mixing of the minute conducting powder end of 
particle size 1 micrometer or less is carried out at ink 3, and when these impalpable powder joins, 
conductivity is given as a whole. 

[0016] As ink jet equipment 2, the thing of the various formats used, for example for an ink jet printer 
can be used. The ink jet equipment 2 of a kayser mold is shown in drawing 3 and drawing 4 as that 
example, and this kayser type of ink jet equipment 2 is equipped with the ink tank 4 and many nozzles 5 
as shown in drawing 3 and drawing 4 . 

[0017] He changes the volume of the ink room 4 in a nozzle 5, and is trying to inject the particle of ink 3 
on the front face of the ceramic sheet B by the differential pressure in that case by having stretched the 
diaphragm 6 to the inside of each nozzle 5, and vibrating this diaphragm 6 by the piezoelectric device 7. 
The drive circuit controlled by the control circuit is connected to the piezoelectric device 7. In this case, 
although the particle of ink 3 was injected, is pushed, and is struck and there is [ after pushing in a 
diaphragm 6 in the ink room 8 ] law when [ at which the particle of ink 3 was injected ] returning, 
lengthening and striking and extruding law and a diaphragm 6 from the ink room 8, it lengthens and 
strikes from the field of precision and law is suitable. 

[0018] The nozzle 5 of said large number is located in a line in the shape of an inclination along the 
migration direction (the direction of Y) of ink jet equipment 2, and the sloping direction, and it can 
plaster the front face of the ceramic sheet B with ink 3 by the pattern of internal electrode A3 by making 
ink jet equipment 2 reciprocate in the direction of Y by the idle state of a table 1, and injecting the 
particle of ink 3 from each nozzle 5, moving a table 1 in the direction of X intermittently. In this case, 
the pattern of internal electrode A3 can be set as the configuration and dimension of arbitration by 
controlling migration of a table 1, migration of ink jet equipment 2, and injection of the ink 3 from each 
nozzle 5. 

[0019] Thus, if the pattern of internal electrode A3 is formed in the front face of the ceramic sheet B, ink 
will be dried and the laminating chip capacitor A will be manufactured through the same process as the 
former, such as sticking by pressure, cutting, etc. as subsequently to drawing 8 (c) shown, a deer is 
carried out, and since various patterns of internal electrode A3 can be boiled and formed with one kind 
of ink jet equipment 2, the screen mask of many classes must be prepared - compared with the 
conventional process, the time and effort of management of a manufacturing installation is remarkably 
mitigable. Moreover, since ink jet equipment 2 is a non-contact type, its endurance is also high, 
therefore it can also mitigate the time and effort of exchange. 

[0020] Moreover, according to the ink jet method, if it puts in another way, since the pattern of internal 
electrode A3 can be formed with close dimensional accuracy, electrostatic capacity can be set up free by 
the thing which can moreover form the pattern of an internal electrode 3 in a sharp profile in a fine 
configuration and for which the quality of the laminating chip capacitor A can also be improved, and 
area is changed minutely. 

[0021] Although the above-mentioned example was the case where moved a table 1 in the direction of 
X, and it was made to move ink jet equipment 2 in the direction of Y As shown in drawing 5 (a), a table 
1 is moved in the direction of X, and the direction of Y, and as you may make it fixed and it is shown in 
drawing 5 (b), ink jet equipment 2 may make a table 1 fixed, and may move ink jet equipment 2 in the 
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direction of X, and the direction of Y. 

[0022] The ink jet equipment 2 which can be used in this invention cannot be restricted to the above 
kayser types, but can use the thing of other various gestalten. For example, the Verdun mold as shown in 
drawing 6 can also be used. In this drawing 6 , only the nozzle 5 of ink jet equipment is shown, it 
equipped with the filter 9 in the point narrowing nozzle 5, and the piezoelectric device 7 is arranged to 
the tip approach part rather than the filter 9 among nozzles 5. A piezoelectric device 7 is driven by the 
drive circuit 10. 

[0023] Moreover, the ink jet equipment 2 of the beam jet mold which used airstream as shown in 
drawing 7 may be used. In drawing 7 , 1 1 forms the air chamber 16 by establishing a case 15, as an ink 
room and a sign 13 are air pumps, two or more ink deliveries 14 are drilled in the front face of the ink 
room 12 and an ink tank and a sign 12 enclose these ink delivery 14. 

[0024] Moreover, while the air delivery 17 is carrying out opening to the case 15 corresponding to each 
ink delivery 14, the bias electrode 18 is arranged in the front face of a case 15. The ink room 12 is 
connected to the ink tank 1 1 , and the supplied air of the compressed air is carried out to the ink tank 1 1 
and the ink room 12 by the air pump 13. The control electrode 19 is formed in the part of each ink 
delivery 14 among ink indoor 12. 

[0025] In this drawing 7 , according to pneumatic pressure and electrostatic force, the ink 3 in the ink 
room 12 rides on airstream, blows off from the ink delivery 14 and the air delivery 17 in the state of the 
shape of a liquid column, and adheres to the front face of the ceramic sheet B. In addition, it enables it to 
apply ink by the high consistency by making the direction of a list of a nozzle 5 incline to the both- way 
direction of ink jet equipment 2. 

[0026] This invention makes not only the above ink jet equipments 2 but ink blow off from a nozzle, 
and since ink is electrified with an electric charge electrode, it can use the thing of other various 
gestalten, such as an electric charge control mold which controlled the flight direction of ink by the 
deflecting electrode. Moreover, what will be liquefied if it heats in solid form is used, and you may 
make it inject in ordinary temperature, as ink, where a heater is formed and fused on a nozzle and a tank. 
When it does in this way, there is an advantage which can dry ink quickly. 

[0027] Furthermore, two or more ink jet equipments 2 may be arranged on one table, and when it does 
in this way, there is an advantage which can improve efficiency. In this case, as shown in drawing 8 , 
many ink jet equipments 2 are arranged so that it may extend in the shape of an inclination in plane 
view, and when each ink jet equipments 2 may be made to reciprocate all at once and are carried out in 
this way, even if the width of face of NKUJIETTO equipment 2 is large, there is an advantage which 
can form internal electrode A3 of various patterns in high efficiency. 

[0028] This invention can apply thick films, such as an electrode and resistance film, on the surface of 
an insulating substrate to general manufacture of the electronic parts which form and change like not 
only the laminating chip capacitor A but a chip resistor, or a hybrid IC. 



[Translation done.] 
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